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(2 

1 

oaas. f^±i:mmi^yrmm^mt. m^yrm 
mst^zim^ti. smi^ymmtiztimmmmifi 

55:0. mi^r^yrmmmi. mmm^wms,^^ 
izxhmmm^ycm&r^yr^mmt. 

SB. 

ffil£L7^&ill^2CiB»<0»iS»ffi<0Si»l»ligSI 20 

s. 

ym^ffmms.^tkmhmmsmmzii'y 
xmgLLx^j:hn^2\i:WB0mmmumk^ 

a. 

\^yw^sm<^imms.m^-thmmm.\mt c 
J: 'yxmm.x^j:hmm2 \i:$ismm!mmw»k 

mkmttMwmzmfhix. mm^rm-thir^y 
r^mzi ->xmmmi:mxyw^m\izis^ lx^s 
hmLwmrim^k^^fiz^^^x. 4o 
mim^.^mFthmipyrm.\\!&<r:^\iz^ 
-^xmm-^yr^mmsthir^yymw^mmtti 

imms] tm^yr^mii::^hyi^mMtt 
utizx-ox^m^oiai-th'ryy'J^jiiyrxh 
*). mmytfyrm}^mi. •f^s^igffii^-^&iftffi 
^yrt. mri&^iyrtryyi^-ciiyrtiWim-t 
^ms&'Bb^zXr,xmiLt. mi:r=7yv-^ifpym 
yix y y\mE.if^yrm.^mrm^\z%\:,xmm 
hmiSLbvx^£hmmi^m,<nmmk<^mimi 50 
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2 

SIS. 

yi:*»^>mLT^:l.a3<«l. 2. 3. 4. 5, 6. 
[0001 ] 

)\^^wm,zmyst,ix^ mLmwi\:yw^m\:. 
mm^z\^mk^'>mLmmms^ii^}imth. 

[0002] 

\mmm HRt. \!m^B^\m(nmmmiz 
{i. r-i^i^yyr, r-Aj^»jyi<, vN>-yhi^i;y 

mh^mzw^(r>yiyw^mimytt>ix.^ :.lxh<r> 

^ywmmmm<^miHim^j:iik'mbts:'>x\^ 

1^5-42895-^) . 

[ 0 0 0 3 ] ico i d =5rt^3lMt i S eiSI&li^g 

-Ai^vyy. T-J^i^vyr. i^t-fV-y^yy^ino 

%'y^£< b t t^-rh.*>-<?D>^y yytfmmf^ixttz 
b^iS(!l^•fhmm.mn^^^b. ^m^\,z^i>im^ 

[0 004] -g-LT, mmk\izi.hm^'^m,i. 
y^m<mmmrfmmm&(rm^^ 

wmifmL. ^^m^zmmb Lx<^i/<j-xim 

[0005] 

imif^mmLXobthms} bz^T. ^^i-x 
\t. m^ip^ti:h\iyw^m<^m^yiy\zii>' 
is^hm&kWi^\.x. wmizi^hrnmsk^m^^^ 

lmm^zi'yx:k^<^ittl. --n. m^\iy\zwm 


(3 

3 

[0 0 061 mttimmmizxts 

mmim'mM-mmmmi:i^tt:ib^iz. 
xi:i^mizi^mi-hiicr>Tt>*) . m^ymmmn lo 

10 0 0 71 ^<^)t«), -X</)m&MiJ^mt t 

^mktzi^m-i-zbt^j:*). yy-yy^xhufim^ 

m^t^izki. \;y=msimmmtpm^bxm 
m^:k^ < tmz. i^mmzimmjm^b. 20 

[00081 :i>i^mii±MLt:wmiS(mmiz&/^^ 

mt-h*). t-oMyw^mmiizwLnhtifdkmmzSL 

[00091 

^yrm\zx -oxmriii-m^ymi^mizmL 

[00 101 -etx. ii*3iiof6BMfSffl-rs«ijso 
#f5»i. i^ym^mtz^ifhmmifintfct&mmtz 

m^\,^x4iyr^&i)^(^\fymm^izm^i-i>mmA 

5. 

[00 1 11 i«OJ:dfc«JSL:C:::i:t:J:0. Si&jftigJ 
izm-riZtti^T^. mmAifi4^^\^k^izii. X*) 

'M^j:\'^mmi:\:^ymmnzm-rtzti!fiX'^h. 

[0 0 1 21 t/c. mm2<Dmii. msmmmm 
ma. mi!iiyrm(om>. w±immi>^yr 
mm&t. m^yrmmmizim^ti. ey^isat 
mzis\.^xmmifim^hmmiiithmm.m^ 
m»ti^ti!pt>^j:>^.mmyrmmmi:. m » 
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4 

sail. f|t±S-ii-S«l«i:Lit::tt:*S. 

[00131 ztiizx 0 . ;Kyr$(i»^g«i. mmm 
±mm^tii^mzxmmi:m\>^x4iyr^mm 

^i^«^ymmi\:^ymminzmttizki!i^^. 

muzmk-fiztifiT^h. 

[ 0 0 1 4 1 m^3(rtmii. smimmmh: 
mm^mmi. i'^$^mizmhinmm\iiti>im 
mmtamzx '^xmALt:z t izhi , 

[00151 ztuzx 0 . ^yrs^m&ii. mm 
miimzxmme.f:m\-^x^yr^mi:fm. w±-r 
h. z<7)t:ib. i^mmizmhtnm':k^\'^t^iz 
14. x*}§'«Dmmi:\iyi^mvnzm-t&zti;fi 

immnzmk-ri>z tt^x'^ h . 
[00161^^. msm4<7mMi. miE^^ii^ 

[00171 ztiizx f) . ^yrum^mi. msm. 
&. z(r>t:v>. \::y^msm(^wsmm\.^b^iz 

ym^smizm^-ri> z t *i-c# i. . 

[0 018] ^y::. I8:y^5(0%^4. ItiEMSfiJtb^ 

mmmbizi^xmoiLiiz b . 

[00 191 zcr^x^^zm&Lf::Zb^zx'o , ^yrm 
9i^mit. fmm^iii^bmimmmbizxh2 

^izii. x*)c!^^j:^^mmmym^smizmkttz 
bifT^h, tti. \;ym^c>mjmim^^b^ 
izii. x*)iS'<(Dmmi:yfymi^mnzmm-hzb 

i^yw^mizm^t zbifix-t h . 

[ 0 0 2 0 1 iit. W[imb<nmM. mi^ni^yrw^ 

^m. ^mm;:kmmci^m.izxtm,m\iy^ 

\±ieyr^mWiL-ftmLb tt:Z btzht. 

[00211 ztiizx *) . ^yrmmmi. mmam 
:kmm.tii^Bizx mmmwmx o i>:kt\,^b ^ 

x\iym^m^z^mti''mb^j:r>f::btff);^\fym 
mnzmmi:mrti> zbifix-^ s . 


(4 

5 

100 22J mmiff^ii. f^mmim 

[0023] Z(oXolzm&LtiztizX*). licyrm 

[ 0 0 2 4 1 . mm8 <r>mii. m^i^yrm lo 

mmm^^hfsmtyrt. mm^yrtryy 

i^'^::\iyrbimm-hmsmizXr>xm&L. mi 
T'yyi^'^rjUyy'oi^x h yiir^^y-T<o^tai&<7)^ 

[0 0 2 5] ntuzx*). r^yJ^HKy-TiZM^ Ttm 

w^^mtxm^hhm.it^yrt-hffimmis^^ 
ixi>. zcofcib. ryy'J^^^yr(r>\:xvy\i. ws. 
ipyr\izxhviSiE.(nm\iz}i$\ycwmL.wmii: 20 

[0 0 26] $^>t:, mm9ff^mt. y^y^m 

[0027] CKOi^tcS^LfcCltfcliO. 
[0028] 

im\zmfx. mi^s^-^Lmi o\iz&rs\\xmmmm 

[00 29] *-f, Hl'S:V>LH4Ji*fMB<0||l«|| 
ifeiOjgSfcffi 0 , 1 {iBiilSlSt LX<nri&i^ 3 

::«0)lffii^3^HttTia5^fT«c2t. Tli5^ 

ft2±fc:iS!iiiiig 3 ^itLxmmmnzWLntytiftiu 

mmAti}-t>ts:n . ±M^mwA\i. ^<r)m^m\,zm. 

W)y^)~xiiiyr\emiW&Ltzmm:^f<^-et. 40 
=^^:^5<oiBtfrtfiauT±sattSEiBi*4 cDiiraftciittfe 
iutm^7bti>f>m&^ixx\.^h. 

[0030] iClT. f^lHTJi, ±gftelil*4<7)lu 

^iizmm^Wiz\:yi^iixtzzr-M.s}i^ mr-A 

M0f:*-<i>ffi«§ilTV^I.. ^/c. r-AS. T-A 
9. A'^r^MOtlttr-Ai^'jy^l 1. T-As^'J 
y^^l 2. VN>>yhi^Uy^^l3*«IS(t^.^l.TV^S. -5- 
LT, f^a7(±. dtL^cOvUy^l 1~1 3S:# 50 
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l&t^ i: t J: o-c^firfs t,<^-ei>i. , 

[00311 14. 14. -tt. 'f^!aig7fc:iftft4»*l 

1 4»i±a5teIil*4<0SaBl7U-Ai:7'-A8i:<^®. 
y-A8 i: T-A 9 i: <0®. T-A 9 -/ M 0 i; 

#i^'J>^^i 1-1 3«MSSIi!^i:iS3*i, 

tih{zWLnh1xft~1]<r>mt LX<r>if^xtiS^^1im 
t Lx<7):ry^v h i: ^SlStfy 1 4 Afc i ->T eyte 

#ey|&^«14«. a*gt>'l 

4A^4''C^^^Jg«0gfi•rs^^^. a^e:/i4Ai:i^)Pg 

ilhrniUb^s-yXUi, 

[00321 i5\m&'yn^i<r>^\^ym^/mi 

A i.zy^)-xi:^mtt-tz^izm.\'tt:,tu:iumik^m. 

X\ doaS^B^gl 5i4. a3^6^<y-;^4f>'T 
16.M;#20. 2 1. ia»ffi:>J-bi^2 4~2 6. 
ayho-72 7^fcJ:-5T<g^$itTV^S. 
[0033] 1 eii^'u-x^^yrT'. cko^^u-x^i? 
yri 6J4, t-rJ' 1 7, mm2 smt^^izjT^yr^ 
mmgLLx\^i, iLx. ^v-xn^yrietzim 

ti. z^yt-is^n^^mmthzbizx-ox. y^j 
-x^iyn etimEEjUo^o-xi^y^ 1 8rt<o^^y 

-X^ttai-rStcOT-ft^.. ^LX. t-:?- 1 7{i1^ 
«rj>'hD-52 7{cif^$/i. iconyho— ^2 7 
*-^>«OS4EJt^^tJ:^-Ci@6. f¥jiJp»m$tLX\>^ 

[0 0 341 *Jt. i/'J-;^;Ky7-16cottajlifcJ4f& 

mm9im^^tlhb^^z. zffM^m9izii 

2fflc^)M;#20. 2l35«^l|«iK$<tTV^5. -5^1. 
T , #iB# 2 0,21 ttlSacOii-ii'f S 2 2 i&a tT# 
t>'IS^ffl4(c»^$nT>r^l.. ^mciO, 
-xiiiyri6i)>ti>iitiiWzi/V-xii. i^mm 
9, ^#20, 2ikmfm2 2mtx^\:yi^ 

[00351 2 3tt:/'J-X,-K:^7-l 6 t±^m(OMi 

#2 0 fc<oi8ifc:fiatTi&iii«» 1 9<»mtzim^ii 

mmzx-yxm&^tLX^^i. ^tx, z(owm^23 

(i, ayhTa-y2 7tzn^^tiht^tz. Z<Dayh 

ti-^2 7itf^(>tii:fj^iiimm^izX'yxmmm. 
h. 

[00361 24, 25, 2 6iifmmmtimtLx 

<?5SI»Kj-b y- Afflffii&Efj-b 2 4 
0«;ttf7'-Ai^y yri 1 fcjME.-K>Tfc5:«^-rS7ft 
Se^tft^^ii. C<^)affiii'tl^<^ffi^Pl 2:r-A 

i^yy^^i i<^ft?5ji4:UT«jaj-r&t><oT-*)&. t 
yisn2t m?t(yrt iim-rhf«immzm^ 


(5 

7 

mEbLXtSltii-rh. ^^iz. A^-yhffllKffi^J-fc 

E^P3 ^VN^y hv'jyri 3<^)fl<^Efc LT«?aj-r 

[00371 -E-LT. Ztl(^(0miE:)J-^y^24. 2 
5, 2 6a. 3yho-^2 7<OA*0atS^$ii. 0 
3+0!|ti*»afe:SrrJ: 3 fc:3>' 2 7fc|6lttT 
ffibPl . P2 . P3 {ctt0!L;t«!aiii^i:tT«iaj1S 10 
S[ipl, ip2. ipSSrtB^jtTV^I,. 
[0038] 27 ttJj^>'rSiJffll¥Si: Ltton y b a- 

^<0r7ybo-7 27tt, a2t:^J:dKA* 
SI527A, mm27B. ie<ia527C. Jt«8il»a52 
7D. aJija!2 7Ek:J:ot:fl}fi£$ttT(<>&. 
[0 0 3 91 A:')a{2 7A«. ISaEEiJ-tyif 

2 4 ~ 2 6 i)^^<7)^i^^ i pl~ i p35: A^J-f S t> W 

3!»?aJ2 7BJi. Zff)Xm2 7 AizX:h^tif:z 
i pl~ i p3<^ 3 t>fi:*:«Ot,<0«ri^«a[ i i: L 

i pl~ i p3<^d*>fc*«tSfflfc:J:oT^a^i5><tS. 
[0 04 01 Eegi!2 7C«. 04+<O!^tt«lb 

i£ i i-^ibi^tifz t ^ . :i<mm^ i im^^xmm 

nLUMOi-rh^ibifiX^h. 
[00411 -etT. Jt«KS[jl|Ea527DH. m8t27 

-eyrtSrJfc^LT^y hP-52 7A>^>t-:? 1 7. 

[00421 Cl^l-Cs =&»lilE^J-fe>^24~2 6*>/i, 
aj:ftS^iS«iasmS£ i pl~ i p3tt, 03 ti^J: 0 
i^ijv^ri i~i 3fcJabSffift36«|&l|g3!>S!gg!fc=5r&ffi 
:ht LX^ihmtbi^fi^m^EPO X *) *>/hSv^t ^iz 
tt. ClcO^ffPO tJti5L>t^1KSi0 J:OMn$ 

[00431 -J-LT. St)?«S[i*«C:^0^«a[iO J: 

'oi>A^^\^t^iz\i\fy^mti4izi^mnd'm 
m\'^fzib, immmm 1 oti. h4 tc^-r i ^ tcig 40 

«aji#2 3liB!#taa (a) fc:«JO«M? 
[00441 3HRiiffii*WS«i0 iOt,:*: 

stR«j6 i \zmi}m x^fcmrn^ i * mn^h , ^ti 
i 0 . t-r? 1 7{i8i!)«iiS[ I \m%\.t;Lwmxm 

IMfS. flM#2 3JiiB#fiM (>f ) tc 

•cn^-rs. 50 
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[00451 -et-C. [B*a527E»i, itKS[»a527 

Tixmyttm^ I Sraiag^m^i: ur t-^' 1 1 

^Z^-h-fhbmz. «lftm#i:tTflBfl#2 3Cai*-t 

[00461 ^^?m6.mmzx h m^wm. 1 5{i± 

03 1> J:t^4 5r#!i LooiKHJ^S . 
[00471 f^|^M7*»mUTV^^rtvi©^. 
8@Bff*-feyif24~2 6T«!aSStl. AybVCj^^^ 
)V9 (BS-tt-f) ^tJ:oT5!yi^ii^^£E:^3Pl ~ 
P3<i. v^-r^i-iffi^lffiPO OTt=5rS. ic7)t§, # 
|g|&£E:>j-b>^2 4~ 2 6*><^>aj:')$tii.«iai®S i Pi 

~ i p3Ji. H3 fcstr J: 3 K^rna i o mrtc^rs . 
■ett. m<i><^«jaiSs£iPi~ip3co5^3{p<o)®Ra5 
2 7 Btj: oTsaj?s*utsj)?«ss[ i t>^sa[ i 0 m 

hP-7 2 7tt. ^-^'17. «)^#2 3t*JLT8a6 

i-rstftfc. flM#2 3«w#fi« (o) \izmm> 
[00481 <j:t. f^^a7*«f«6Lt:i^SJ^. # 

j^y 1 1 ~ 1 3 K:aUE5Kyr3&>^>ff}|li*«ffi|&$*iS 

)t«>, raE»J-try^^2 4~2 6■C«^^i5$i^Sffi*Pl 
~P3 «±#-ri.. ^icott'. ^ilE:»)^ry^^2 4~2 
6*»^>!il^l3ilSfiiaj«S[ipl~ip3Ji, ::ix4.«BE* 

PI ~P3 tc*tiSLriiliirt-s. z.tx.t><rm^ 

i pl~ i p3<i:A:>]SP2 7 ASrffl tT3 >- h n-9 2 
7fc:A*$*t. i^a52 7Btt«jaj«S[ipl~ip3<^3 

[00491 f^|g7tJ:oT±l3'^<OSffl 
««^a{2 7 DJli^^ i (cltfdLT^J: >3 1,:*:^ < 

•^i-ytimsm&i^wd^-fh. -euT. 3>'bp-7 2 

7(i. ::<0igil«8giS:ai:>jlS2 7E?riitTatia&^ 

T«M#2 3tai:>j-rs. 

[0050] ii07t46, t-^' 1 7{i::ioa[i!)ma[ 1 1 

T. m)@ia7fc:*>A»Sft?W:*:#<i^?m«ei (ttffi 
mg5ipl~ip3) i^k#t«, J:0#<«Ott*&» 
QO^U i t J; oTf^^B 7 

< -C^ . mmaS i **/JnS i^t # J: 

[ 0 0 5 1 1 *»< LT . 4«ifiOJg3SttJtt 6 


9 

[0 0 5 21 liys. f(^^m.l^-b^h%WfiX%<>i 
5. 

100 5 3J ^ty{iZ. tytg^aWl4i&;KX. T'-yJ^ 
a. afeeyi4AfcJ:oT«dtU^*»'5>. ^ifim. 
•Thif^X^ y«y>'jLfcaigtf>'14At«0S(C^U-X 

[00541 ^rij. m^m.7<m 

V1^24~2 6{Cj:-5Tj^'Jy:J^l 1~1 Bcr)!/^^:*^ 

aKj-fe:>~9-2 4~2 6*>^<7)«iaj«S[ i pl~ i p3C03 

[00 5 51 H5tcS^^Sgfi*Oj:3fc:. 2ffl<^ 
i^A- V)V^2S , 2SiifLX 1 ffl<7)|BaEij-fey-r2 

#2 8tcJ:o-Ci^»J>'n l~130*?tEd^®*<^ 
feoS-ffii6E»j-fe:/1f2 9t:«<«j«i:LT«,J;i\ Z 

2 7B&«H|L. X-m27K- , iJfia2 7C' . It 
KJS»ia52 7D' . aJ:)ja52 7E' 35>^,5rS3>hO- 
52 7' ?:fflt^5^:fc*s-C#l., 
[0056] 06i>J;t/H7&fflVi-C*IMBCJ: 
Slg2^)|ltt<0»®t:oV%TillB1-a. ii-C. 

m%<mmmmmkmwsim®.}L\.x. -x-h. 
[0 057] 31. 3 2. 3 3\ismmm^^)^\.x 


(6) !|ffa2 00 0-74 29 2 

1 0 

Sf^WN'-<^)«£E#S^^>f a «y h# (S^li^) <nm 

A8<^iHii&at^'sa. fiatsEflsts. dtoidt. 
10 hixtt\fivi^^m^iA<rmm.wfm&, msz^mc 

l^yJg^Wl 4<0iiiK£Sfc:S*«Lr»r^&. 
[00581 Sit, r-MWM o y hE»J-b>-9-3 2 
<±T-AfflSf^WN'-0^-?'fo-yhESrSf^«S2 kL 

3 3 y hfflSf^ WN'-<^>'"?>f O «y FE* Sf^»S 
3 ktT«iai-rSt)<7)TA*. -f-UT. Sf^iSl k^ 

aifcSf^»s2 ttr-A9jgirtfiL»rst>'»^fim 
1 ^.(Tmmmzn^h. s#»s3 ji/N>>y h i ois 

[00 591 ^LT. C:*l.^WMOyhE*-fey9-3 
1 , 3 2, 3 3tt, 3 y 2 7<^A*lllfc:S^$ 
a7tt»c7)!fifffiSct^J:dt;3>'hn-52 7fc: 
ifilftTSf^asi . S2 , S3 tit*EL:t«iaifi^k L 
T«liil«S[isl. is2, is3S:ti5:»jLTV^I.. 
[0 0601 ;iit?-, ^-A-fnyhE^-feyi^Sl—S 

3*>^>ai:^$tti.«jai«cSisi~is3a. ^&Ji*^^^^sk 

30 i^k ^:<^^»so C*tJ6Ly:;ffi^e«a[iO J: 

[0061] w,z^ i^^<mwiz)^ h mi^mmjn 

mAz-owcwemh. t-f. vN-^a>yhE:>J-fe>-9-3 
l~3 3K:J:-5T«iaj$tutSf^*Sl ~S3 mtH 
i sl~ i s3k LT n y h D- 5 2 7 tCtJil^J . 
CliOk^, nyho-52 7«Ai)a52 7At-ai:.TC: 
fL4.<OttajBSEisl~is3$^JR')atfk*t:, 3^952 
7 B tC J: o "CejasmSg i sl~ i s3<0 d t.fi±<0 t><^&S 

mm^ i k LTSiR-r s . -e tx . immnsn 27 d 
40 ti.m^sii2 7ci}^(>mi<rmk<mmtmm<7)m4'p 

:>ja52 7 E*-^>iB!KJi^^k L-C«IBSa«iS I it- 

1 7fc:ai*-rsk*(c. «)si#2 3fc4ai«iffi#*aj:>j 

[0 06 2] ^CIT, >'Mo>y hE:^-fe>~t3 1~3 3 
S^*k LT^«)gl{«>*.tu't^«SO iOt'h^v^k 

^ izami^n^ i 0 J: "9 >«jai^ i si~ i s3^ 

50 aj:t)U mi^&so J:0t):*:#v^k§tJ4S2PflS[i0 
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1 1 

v%«|{ijm«[isl~is3^aj:»)1-|.. ^<0t: 

3 *^jiso iaT<^)^fc:ii. mKnmiiummb^ 

7. «Si#2 3S:SiJ13iL. gif^WN'-<OSf^ftSl ~S 

[ 0 0 6 3 ] *K LT. ^ifmiikmmfzmh mm 

•y hff^l-b^B l~3 2fc:<t-5Ty-AfflSf^W'C 
JISl -S3 ^ttajL, iOSf^fiSl ~S3 fclBtr 

7<^:ai^*^fl:L5:v^i:#r&-5-ct). m^i<m 
[0064] ziiizi*). ^y^^miiAnmm. 

ty|g^g5«i4<7)Srtes-t8}$-c§sfcftfc. s 
<^ii-cj4. ms^\<^:mMm.bn-<rmmmiz 

[0066]41, 42. 4 3{i|giMSS?aiSttT 

vs:)j-ty^3i'-3 3bimmmizm^$tix\.^h. 

ZcDtzib. n -y hKj-fe>-9-4 1 

y^-OvM o -y bffiSrSf^gSl t LT«iaj o 40 
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♦NOTICES* 


JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is prepared in construction equipments, such as a hydraulic 
excavator, and relates to the automatic grease equipment of the construction equipment which greases 
the pin-connection member of a construction equipment automatically, 
[0002] 

[Description of the Prior Art] Generally, the work device which consists of the boom driven by the 
boom cylinder, the arm hydraulic cylinder, and the bucket hydraulic cylinder, an arm, a bucket, etc. is 
formed in construction equipments, such as a hydraulic excavator. Moreover, two or more pin- 
connection members are prepared in the part which connects an oil hydraulic cylinder, and a boom, an 
arm and a bucket to such a work device, and these pin-connection members serve as the grease section 
to be greased [ of a lubricating oil ]. And in order to prevent the oil film piece of the grease section, that 
by which the automatic grease equipment which greases automatically was attached in the grease section 
is known by such construction equipment (for example, IP,5-42895,U). 

[0003] The automatic grease equipment by such conventional technique consists of a drive actuation 
detector which detects that drive actuation of the any 1 cylinder was carried out at least among the 
controller which outputs an operation command signal and a halt command signal to grease-pump 
driving sources, such as a motor, the boom cylinder of a work device and an arm hydraulic cylinder, and 
the bucket hydraulic cylinder, and a completion detector of grease which detect that it was prepared in 
the grease duct which results in each grease section, and grease was completed. 
[0004] And if the automatic grease equipment by the conventional technique reaches the setup time 
predetermined in the addition value of operation time, such as a boom cylinder, a controller will output 
an operation command signal to a grease-pump driving source. Thereby, a grease-pump driving source 
drives and the grease section is automatically greased in the grease as a lubricating oil. On the other 
hand, if it is detected that grease was completed with the completion detector of grease, a controller will 
output an operation command signal to a grease-pump driving source. Thereby, it stops and a grease- 
pump driving source ends grease of grease. For this reason, an operator does not need to do the grease 
activity which supplies a lubricating oil to the grease section, and can save labor an operator's effort. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, grease reduces the amount of frictions originally 
applied to the connection pin of the pin-connection member which consists of bearing etc., and 
decreases the power loss by friction. In this case, the amount of frictions changes with the loads which 
act on a connection pin a lot. On the other hand, it depends on two elements of the load concerning a 
work device, and the drive rate of a work device for the load which acts on a connection pin greatly. 
That is, the load which acts on a connection pin becomes large when the load concerning a work device 
increases, and when the loads concerning a work device decrease in number, it becomes small. 
Similarly, the load which acts on a connection pin becomes large when the drive rate of a work device is 
quick, and when the drive rate of a work device is slow, it becomes small. 
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[0006] However, with the automatic grease equipment by the conventional technique mentioned above, 

when the operation time of a work device etc. is measured and the addition value of this operation time 
goes through predetermined time, the grease section is not greased in grease and the amount of frictions 
of a connection pin is not taken into consideration. For this reason, that there is too much amount of 
supply and too the thing [ sometimes / the automatic grease equipment by the conventional technique / 
the optimal quantity of grease is not necessarily supplied and ] of grease 

[0007] For this reason, since grease is revealed from the grease section when there is too much amount 
of supply of grease, grease will be greased vainly and there is a problem that a running cost increases. 
On the other hand, when there is too little amount of supply of grease, while the amount of frictions of a 
pin-connection member increases and power loss becomes large, an oil film piece is generated in the 
grease section, and there is a problem that printing arises in a pin-connection member. 
[0008] This invention was made in view of the problem of the conventional technique mentioned above, 
and the daily maintenance of this invention is unnecessary, and it aims at offering the automatic grease 
equipment of the construction equipment which can grease the grease section prepared in the pin- 
connection member etc. in the optimal quantity of a lubricating oil. 
[0009] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, this 
invention is prepared in the construction equipment equipped with the work device connected by the 
pin-connection member, and is applied to the automatic grease equipment of the construction equipment 
which comes to supply a lubricating oil said pin-connection member with the pump means which carries 
out the regurgitation of the lubricating oil. 

[0010] And the description of a configuration of that invention of claim 1 adopts is to have had the 
lubricating oil control means which controls the amount of supply of the lubricating oil supplied to a 
pin-connection member from a pump means based on the element with which the amount of frictions in 
a pin-connection member increases. 

[001 1] Thus, by having constituted, a lubricating oil control means controls the amount of supply of the 
lubricating oil supplied to a pin-connection member based on the element with which the amount of 
fiictions increases. For this reason, when the amount of frictions is large, more lubricating oils can be 
supplied to a pin-connection member, and when the amount of frictions is small, fewer lubricating oils 
can be supplied to a pin-connection member. Thereby, the amount of supply of a lubricating oil can be 
optimized. 

[0012] Moreover, invention of claim 2 is in said lubricating oil control means for having carried out as 
the configuration which it consists of a pump-control means control the drive of said pump means, and a 
halt, and an amount increase element detection means of frictions detect the element with which it is 
connected with this pump-control means, and the amount of frictions increases in a pin-connection 
member, and the detection value according said pump-control means to the amount increase element 
detection means of frictions uses, and it drives [ configuration ] and stops a pump means. 
[0013] Thereby, the detection value by the amount increase element detection means of frictions is used 
for a pump-control means, and it drives a pump means and stops. For this reason, when the amount of 
frictions is large, more lubricating oils can be supplied to a pin-connection member, and when the 
amount of frictions is small, fewer lubricating oils can be supplied to a pin-connection member. 
[0014] Moreover, having constituted with the workload detector which detects the load which joins a 
work device in said amount increase element detection means of frictions has invention of claim 3. 
[0015] Thereby, the detection value by the workload detector is used for a pump-control means, and it 
drives a pump means and stops. For this reason, when the load which joins a work device is large, more 
lubricating oils can be supplied to a pin-connection member, and when a load is small, fewer lubricating 
oils can be supplied to a pin-connection member. 

[0016] Moreover, having constituted said amount increase element detection means of frictions with the 
sliding rate detector which detects the sliding rate of a pin-connection member has invention of claim 4. 
[0017] Thereby, the detection value by the sliding rate detector is used for a pump-control means, and it 
drives a pump means and stops. For this reason, when the sliding rate of a pin-connection member is 
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quick, more lubricating oils can be supplied to a pin-connection member, and when a sliding rate is 
slow, fewer lubricating oils can be supplied to a pin-connection member. 

[0018] Moreover, having constituted with the workload detector which detects the load which joins a 
work device in said amount increase element detection means of frictions, and the sliding rate detector 
which detects the sliding rate of a pin-connection member has invention of claim 5. 
[0019] Thus, by having constituted, two detection values by the workload detector and the sliding rate 
detector are used for a pump-control means, and it drives a pump means and stops. When the load which 
joins a work device is large, more lubricating oils can be supplied to a pin-connection member, and 
when a load is small, fewer lubricating oils can be supplied to a pin-connection member. Moreover, 
when the sliding rate of a pin-connection member is quick, more lubricating oils can be supplied to a 
pin-connection member, and when a sliding rate is slow, fewer lubricating oils can be supplied to a pin- 
connection member. 

[0020] Moreover, invention of claim 6 drives a pump means, when larger than the reference value for 
which grease is [ the detection value by the amount increase element detection means of frictions ] 
needed in said pump-control means at a pin-connection member and which was decided beforehand, and 
when other, it is to have considered as the configuration which stops a pump means. 
[0021] Thereby, a pump-control means drives a pump means, only when the detection value by the 
amount increase element detection means of frictions is larger than a reference value. For this reason, 
only when the amount of frictions increases and grease is needed for a pin-connection member, a 
lubricating oil can be supplied to a pin-connection member. 

[0022] Moreover, having had the pump driving means which drives a pump means by fluctuation of the 
discharge pressure of the hydraulic pump which drives a work device has invention of claim 7. 
[0023] Thus, by having constituted, a pump driving means drives a pump means by fluctuation of the 
discharge pressure of a hydraulic pump. For this reason, when fluctuation of the discharge pressure of a 
hydraulic pump is large, more lubricating oils can be supplied, and when fluctuation of the discharge 
pressure of a hydraulic pump is small, fewer lubricating oils can be supplied. 

[0024] Moreover, invention of claim 8 is a plunger pump with which said pump means carries out the 
regurgitation of the lubricating oil when a piston reciprocates, the hydraulic line which connects the 
hydraulic pump which makes a work device drive, and this hydraulic pump and a plunger pump 
constitutes said pump driving means, and the piston of said plunger pump is to have considered as the 
configuration which reciprocates according to fluctuation of the discharge pressure of a hydraulic pump. 

[0025] Thereby, the pressure oil from the hydraulic pump supplied through a hydraulic line is supplied 
to a plunger pump. For this reason, the piston of a plunger pump can reciprocate according to fluctuation 
of the discharge pressure by the hydraulic pump, and can carry out the regurgitation of the lubricating 
oil. 

[0026] Furthermore, having constituted from a connection pin which connects the bracket, this bracket, 
and boss of a member of the other party arranged near the boss of one member and this boss in pin bond 
part material rotatable has invention of claim 9. 

[0027] Thus, by having constituted, a lubricating oil can be supplied between the boss and bracket 

which friction produces, and a connection pin. 

[0028] 

[Embodiment of the Invention] The case where the automatic grease equipment of the construction 
equipment by the gestalt of operation of this invention is applied to a hydraulic excavator is hereafter 
mentioned as an example, and it explains to a detail based on drawing 1 thru/or drawing 10 . 
[0029] Drawing 1 thru/or drawing 4 start the gestalt of operation of the 1st of this invention, and 1 
shows the hydraulic excavator as a construction equipment. This hydraulic excavator 1 First, the base 
carrier 2, It consists of a revolving super-structure 4 prepared possible [ revolution ] through the slewing 
gear 3 on the base carrier 2. A revolving super-structure 4 It consists of a cab 5 prepared in that anterior 
part side, building covering 6 which was located in the backside [ this cab 5 ] and held the below- 
mentioned grease-pump 16 grade, and a work device 7 which was located in the side of a cab 5 and was 
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formed in the anterior part of a revolving super-structure 4. 

[0030] Here, the work device 7 is constituted from a boom 8 pin association of the derricking of was 
enabled, an arm 9 pin association of the derricking of was enabled at the tip side of this boom 8, and a 
bucket 10 by which pin association was carried out rotatable at the tip side of this arm 9 by the anterior 
part of a revolving super-structure 4. Moreover, the boom cylinder 11, the arm hydraulic cylinder 12, 
and the bucket hydraulic cylinder 13 are formed in the boom 8, the arm 9, and the bucket 10. And a 
work device 7 is driven by expanding and contracting these cyHnders 11-13. 

[0031] 14, 14, and ~ are tiie pin bond part material which consists of bearing equipment formed in the 
work device 7. Each pin bond part material 14 Between the revolving frame of a revolving super- 
structure 4, and booms 8, It is arranged in the both-ends side of each cylinders 11-13 etc. between an 
arm 9 and a bucket 10 between a boom 8 and an arm 9, and while was prepared in these and pin 
association of the boss as a member and the bracket as an other party member is carried out by 
connection pin 14A. Moreover, each pin bond part material 14 serves as the grease section by which the 
grease as a lubricating oil is greased, in order to carry out sliding displacement a core [ connection pin 
14A ], and to maintain lubricity with connection pin 14A. 

[0032] It is automatic grease equipment formed in order that 15 might grease each pin bond part 
material 14 of a hydraulic excavator 1 in grease, and this automatic grease equipment 15 is constituted 
by the grease pump 16 and distributing valves 20 and 21 which are mentioned later, the driving pressure 
force sensors 24-26, and controller 27 grade. 

[0033] 16 is a grease pump and this grease pump 16 constitutes the pump means with the motor 17 and 
the change-over valve 23 grade. And the motor 17 which consists of an electric motor etc, as a driving 
source is connected to a grease pump 16, and a grease pump 16 carries out the regurgitation of the 
grease in the pressure accumulation-type grease tank 18 by carrying out the rotation drive of this motor 
17. And a motor 17 is connected to the below-mentioned controller 27, and a drive and a halt are 
controlled by the operation command signal from this controller 27. 

[0034] Moreover, while the grease duct 19 is connected to the discharge side of a grease pump 16, series 
connection of the two distributing valves 20 and 21 is carried out to this grease duct 19. And distributing 
valves 20 and 21 are connected to each pin bond part material 14 through two or more distribution tube 
ways 22. Thereby, the grease breathed out from the grease pump 16 is supplied to each pin bond part 
material 14 through the grease duct 19, and distributing valves 20 and 21 and the distribution tube way 
22. 

[0035] 23 is the change-over valve which was located between the grease pump 16 and the distributing 
valve 20 of the upstream, and was connected in the middle of the grease duct 19, and this change-over 
valve 23 is constituted by the solenoid operated directional control valve of 3 port 2 location. And while 
this change-over valve 23 is connected to a controller 27, valve-opening location (b) and clausilium 
location (b) are switched by the change-over signal outputted from this controller 27. 
[0036] 24, 25, and 26 are the driving pressure force sensors as a workload detector, the driving pressure 
force sensor 24 for booms is connected to the hydraulic line which connects a boom cylinder 1 1 and a 
hydraulic pump, and it is the pressure PI in this hydraulic line. It detects as load pressure of a boom 
cylinder 11. Moreover, it connects with the hydraulic line which connects an arm hydraulic cylinder 12 
and a hydraulic pump, and the driving pressure force sensor 25 for arms is the pressure P2 in this 
hydraulic line. It detects as load pressure of an arm hydraulic cylinder 12. Furthermore, it connects with 
the hydraulic line to which the driving pressure force sensor 26 for buckets connects a bucket hydraulic 
cylinder 13 and a hydraulic pump almost similarly, and is the pressure P3 in this hydraulic line. It 
detects as load pressure of a bucket hydraulic cylinder 13. 

[0037] And it connects with the input side of a controller 27, as shown in the characteristic ray a in 
drawing 3 R> 3, it turns to a controller 27, and these driving pressure force sensors 24, 25, and 26 are a 
pressure PI, P2, and P3. The detection currents ipl, ip2, and ip3 are outputted as a proportional 
detecting signal. 

[0038] 27 is a controller as a pump-control means, and this controller 27 is constituted by input section 
27A, selection section 27B, storage section 27C, comparison-operation section 27D, and output section 
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27E as shown in drawing 2 . 

[0039] And input section 27A inputs the detection currents ipl-ip3 from the driving pressure force 
sensors 24-26, and selection section 27B chooses the greatest thing as a selection current i among the 
detection currents ipl-ip3 inputted into this input section 27A. That is, the selection current i is defined 
with the maximum current value among the detection currents ipl-ip3. 

[0040] Moreover, storage section 27C can compute the drive current I using this selection current i, 
when the relation between the selection current i and the drive current I of a motor 17 and a change-over 
valve 23 is stored as a map as shown in the characteristic ray b in drawing 4 , and the selection current i 
is searched for. 

[0041] And comparison-operation section 27D calculates the drive current I which compares the 
selection current i chosen by selection section 27B with the map stored in storage section 27C, and is 
outputted to a motor 17 and a change-over valve 23 from a controller 27. 

[0042] Here, the detection currents ipl-ip3 outputted from each driving pressure force sensors 24-26 are 
tiie standard pressure PO the pressure which joins each cylinders 1 1-13 as shown in drawing 3 was 
beforehand decided to be as a pressure for which grease is needed. When small, it is this standard 
pressure PO. Corresponding reference current iO A small current is outputted. 

[0043] And the selection current i is this reference current iO. Since it is not necessary to grease the pin 
bond part material 14 when small, comparison-operation section 27D sets the drive current I to about 0, 
as shown in drawing 4 . Thereby, while a motor 17 stops, a change-over valve 23 switches to clausilium 
location (b). 

[0044] On the other hand, the selection current i is reference current iO. When large, comparison- 
operation section 27D outputs the drive current I which is proportional to the selection current i mostly 
as shown in drawing 4 . Thereby, a motor 17 carries out a rotation drive at the rotational frequency 
corresponding to tiie drive current I. While a change-over valve 23 switches to valve-opening location 
(b) at this time, it opens v^th whenever [ corresponding to the drive current I / valve-opening ]. 
[0045] And output section 27E is outputted to a change-over valve 23 as a change-over signal while 
outputting it to a motor 17 by making into an operation command signal the drive current I searched for 
by comparison-operation section 27D. 

[0046] The automatic grease equipment 15 by the gestalt of this operation has a configuration like 
and it explains it below, referring to drawing 3 and drawing 4 about the actuation. 
[0047] First, each pressure PI -P3 when the work device 7 was not operating, after it was detected by 
die driving pressure force sensors 24-26 and being processed by the band pass filter (not shoAvn) etc. is 
standard pressure PO. It becomes the following. At this time, the detection currents ipl-ip3 outputted 
from each driving pressure force sensors 24-26 are reference current iO, as shown in drawing 3 . It 
becomes below. Aiid the selection current i chosen from from by selection section 27B among these 
detection currents ipl-ip3 is reference current iO. It becomes the following. For this reason, from the 
map shown in drawing 4 , the drive current I computed using the selection current i is set to about 0, and 
a controller 27 suspends the output of the drive current I to a motor 17 and a change-over valve 23. 
Thereby, while a motor 17 stops, a change-over valve 23 switches to clausilium location (b), and the 
amount of supply Q of grease is set to about 0. 

[0048] Next, pressure PI -P3 detected by the driving pressure force sensors 24-26 since a pressure oil is 
supplied to each cylinders 1 1-13 from a hydraulic pump when the work device 7 is operating It goes up. 
At this time, the detection currents ipl-ip3 outputted from the driving pressure force sensors 24-26 are 
these pressure PI -P3. It corresponds and increases. And these detection currents ipl-ip3 are inputted 
into a controller 27 through input section 27A, and selection section 27B chooses the selection current i 
which serves as maximum among the detection currents ipl-ip3. 

[0049] When excavation work, such as earth and sand, is performed and a load arises in a work device 7 
with a work device 7 here, the selection current i is reference current iO. It becomes large. At this time, 
comparison-operation section 27D computes the drive current I which became large rather than zero in 
proportion to the selection current i. And a controller 27 is outputted to a change-over valve 23 as a 
change-over signal while it outputs this drive current I to a motor 17 as an operation command signal 
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through output section 27E. 

[0050] For this reason, while a motor 17 carries out a rotation drive at the rotational frequency according 
to this drive current I, a change-over valve 23 switches to valve-opening location (b) with whenever 
[ according to this drive current I / valve-opening ]. Thereby, the grease of the amount of supply Q 
according to the drive current I is supplied to the pin bond part material 14. Therefore, when the load 
concerning a work device 7 is large, and large and the selection current i (detection currents ipl-ip3) 
greases the grease of more amount of supply Q, the load concerning a work device 7 is made small, and 
the futility of grease can be lost, when small and the selection current i greases the grease of the smaller 
amount of supply Q. 

[0051] In this way, with the automatic grease equipment 15 in the gestalt of this operation, the grease of 
tfie optimal amount of supply Q without excess and deficiency can be greased, maintaining the lubricity 
of the pin bond part material 14, since the amount of supply Q of grease is adjusted according to the 
detection currents ipl-ip3 inputted from input section 27A, i.e., the load concerning a work device 7. For 
this reason, the conventional technique cannot be greased in grease like beyond the need, the futility of 
grease can be excluded, and a running cost can be reduced. 

[0052] Moreover, since the selection current i becomes large when the load concerning a work device 7 
is large and the amount of frictions of the pin bond part material 14 increases, more grease can be 
greased. Thereby, while the lubricity of the pin bond part material 14 is certainly maintainable, the oil 
film piece by the lack of grease can be lost, and lives, such as connection pin 14A, can be prolonged. 
[0053] Furthermore, since boss, bush, and connection pin 14A constituted the pin bond part material 14, 
grease can be supplied between the boss and bush which friction generates, and connection pin 14A, 
printing of connection pin 14A etc. can be prevented, and dependability can be raised. 
[0054] In addition, with the gestalt of this operation, three driving pressure force sensors 24-26 detect 
the cylinder pressure (load pressure) of cylinders 1 1-13 for the selection current i corresponding to the 
greatest load pressure of a work device 7, and it is asking by choosing the greatest thing within a 
controller 27 among the detection currents ipl-ip3 from these driving pressure force sensors 24-26. 
However, when using the variable-capacity mold hydraulic pump which makes the discharge quantity 
adjustable according to the load of a work device 7, the discharge pressure of a pump may be detected as 
the greatest load pressure of a work device 7. 

[0055] moreover, the modification shown in drawing 5 ~ like ~ two shuttle valves 28 and 28 — minding 
— one driving pressure force sensor 29 and cylinders 11-13 — connecting ~ these shuttle valves 28 ~ the 
load pressure of cylinders 1 1-13 ~ it is good also as a configuration which leads the greatest inside thing 
to the driving pressure force sensor 29. Thereby, since the driving pressure force sensor 29 always 
detects the greatest load pressure of a work device 7, it can omit selection section 27B from a controller 
27, and can use input section 27A*, storage section 27C', comparison-operation section 27D', and 
controller 27* that consists of output section 27E\ 

[0056] Next, the gestalt of the 2nd operation by this invention is explained using drawing 6 and drawing 
7 . The description of the gestalt of this operation here is to have used the pressure sensor which detects 
the pilot pressure outputted as an amount increase element detection means of frictions from the 
reducing-valve mold pilot valve operated by the control lever for booms, the control lever for arms, and 
the control lever for buckets. In addition, with the gestalt of this operation, the same sign shall be given 
to the same component as the gestalt of said 1st operation, and the explanation shall be omitted. 
[0057] 31, 32, and 33 are the pilot pressure sensors as a sliding rate detector, and the pilot pressure 
sensor 3 1 for booms is formed near the pressure-reducing-pressure-control-valve mold pilot valve (not 
shown) of the control lever for booms for operating a boom 8 ~ having - the pilot pressure of this 
control lever for booms - control input SI ****** - it detects, the increase of the amount of pressure 
oils by which feeding and discarding are carried out to a boom cylinder 1 1 here according to the pilot 
pressure of the control lever for booms - since a decrease is carried out, according to this pilot pressure, 
the flexible rate of a boom cylinder 1 1, i.e., the rotation rate of a boom 8, changes to a high speed and a 
low speed, thus, control input SI an increase — since the sliding rate of the pin bond part material 14 
prepared near the boom 8 changes to a high speed and a low speed when carrying out a decrease — 
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control input SI The sliding rate of the pin bond part material 14 prepared near the boom 8 is supported. 
[0058] Moreover, the pilot pressure sensor 32 for arms is a control input S2 about the pilot pressure of 
the control lever for arms. It detects by carrying out. Furthermore, the pilot pressure sensor 33 for 
buckets is a control input S3 about the pilot pressure of the control lever for buckets. It detects by 
carrying out. And control input SI It is a control input S2 similarly. It corresponds to the sliding rate of 
the pin bond part material 14 located in about nine arm, and is a control input S3. The sliding rate of the 
pin bond part material 14 located in about ten bucket is supported. 

[0059] And it connects with the input side of a controller 27, as shown in the characteristic ray c in 
drawing 7 , it turns to a controller 27, and these pilot pressure sensors 31, 32, and 33 are a control input 
SI, S2, and S3. The detection currents isl, is2, and is3 are outputted as a corresponding detecting signal. 

[0060] Here, the detection currents isl-is3 outputted from each pilot pressure sensors 31-33 are the basis 
SO beforehand decided as a control input for which grease is needed. When small, it is this basis SO. 
Corresponding reference current iO A small current is outputted. 

[0061] Next, actuation of the automatic grease equipment by the gestalt of this operation is explained. 
First, control input SI -S3 detected by the pilot pressure sensors 31-33 It is outputted to a controller 27 
as detection currents isl-is3. While a controller 27 incorporates these detection currents isl-is3 through 
input section 27A at this time, the greatest thing is chosen as a selection current i among the detection 
currents isl-is3 by selection section 27B. And comparison-operation section 27D computes the drive 
current I using this selection current i while reading the map in the same drawing 4 as the gestalt of the 
1st operation from storage section 27C. Thereby, a controller 27 outputs a change-over signal to a 
change-over valve 23 while outputting the drive current I as an operation command signal to a motor 17 
from output section 27E. 

[0062] Here, the pilot pressure sensors 31-33 are the basis SO control input SI -S3 of a control lever 
were beforehand decided to be as a control input for which grease is needed. When small, it is reference 
current iO. The small detection currents isl-is3 are outputted, and it is a basis SO. When large, it is 
reference current iO. The large detection currents isl-is3 are outputted. For this reason, a controller 27 is 
control input SI -S3 of a control lever. Basis SO A motor 17 and a change-over valve 23 are controlled 
so that the amount of supply Q of grease becomes zero like the gestalt of the 1st operation, in being the 
following, and it is control input SI -S3 of a control lever. Basis SO When large, the amount of supply Q 
of grease is made to increase in proportion to the maximum control input. 

[0063] In this way, the almost same operation effectiveness as the gestalt of said 1st operation can be 
acquired also with the automatic grease equipment in the gestalt of this operation. However, at the 
gestalt of this operation, it is control input SI -S3 of the control lever for booms, the control lever for 
arms, and the control lever for buckets by the pilot pressure sensors 3 1-32. It detects and is this control 
input SI -S3. It responds and the amount of supply Q of grease is changed. For this reason, even if it is a 
time of the load of a work device 7 not changing, when the drive rate of a work device 7, i.e., the sliding 
rate of the pin bond part material 14, changes, the amount of supply Q of grease can be adjusted 
according to the sliding rate of this pin bond part material 14. 

[0064] When the sliding rate of the pin bond part material 14 rises and the amount of frictions of the pin 
bond part material 14 increases by this More grease can be supplied, and when the sliding rate of the pin 
bond part material 14 falls and the amount of frictions of the pin bond part material 14 decreases, while 
being able to supply fewer grease and being able to maintain the lubricity of the pin bond part material 
14, the optimal quantity of grease can be supplied. 

[0065] Next, the gestalt of the 3rd operation by this invention is explained using drawing 8 and dravying 
9 . The description of the gestalt of this operation here is to have used the pressure sensor which detects 
the load pressure of a boom cylinder, an arm hydraulic cylinder, and a bucket hydraulic cylinder as an 
amount increase element detection means of frictions, and the pressure sensor which detects the pilot 
pressure of the control lever for booms, the control lever for arms, and the control lever for buckets. In 
addition, with the gestalt of this operation, the same sign shall be given to the same component as the 
gestalt of said 1st operation, and the explanation shall be omitted. 
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[0066] 41, 42, and 43 are the pilot pressure sensors as a sliding rate detector, and these pilot pressure 
sensors 41-43 are constituted almost like the pilot pressure sensors 31-33 by the gestalt of said 2nd 
operation, for this reason, the pilot pressure sensor 41 — the pilot pressure of the control lever for booms 
- control input SI **♦***-. detecting - the pilot pressure sensor 42 the pilot pressure of the control 
lever for arms - control input S2 ****** — detecting ~ the pilot pressure sensor 43 - the pilot pressure 
of the control lever for buckets - control input S3 ****** ~ it detects. 

[0067] And it is constituted almost like the pilot pressure sensors 31, 32, and 33 of the gestalt of the 2nd 
operation, and these pilot pressure sensors 41, 42, and 43 are control inputs SI and S2 and S3. The 
detection currents isl, is2, and is3 are outputted as a corresponding detecting signal. 
[0068] 44 is the controller used for the gestalt of this operation, and this controller 44 is constituted by 
the input sections 44A and 44B, the selection sections 44C and 44D, storage section 44E, comparison- 
operation section 44F, and output section 44G as shown in drawing 8 . 

[0069] Moreover, the driving pressure force sensors 24-26 which detect the load pressure of cylinders 
1 1-13 are connected to input section 44 A, and the pilot pressure sensors 41-43 which detect the pilot 
pressure of a control lever are connected to input section 44B. And input section 44A inputs the 
detection currents ipl-ip3 from the driving pressure force sensors 24-26 in a controller 44, and input 
section 44B inputs the detection currents isl-is3 from the pilot pressure sensors 41-43 in a controller 44. 
[0070] moreover, the greatest thing among the detection currents ipl-ip3 as which selection section 44C 
was inputted into input section 44 A ~ selection current ip ****** — the greatest thing among the 
detection currents isl-is3 as which it chose and selection section 44D was inputted into input section 
44B — selection current is****** — it chooses. 

[0071] Moreover, storage section 44E is the selection current ip and is, as shown in the characteristic ray 
d in drawing 9 . Added aggregate value Al Relation with the drive current I used as the drive current of 
a motor 17 is stored as a map. 

[0072] And comparison-operation section 44F are the selection current ip chosen by selection section 
44C. Selection current is chosen by selection section 44D It adds like [ with the one following ] and is 
this aggregate value Al, The drive current I which compares the map stored in storage section 44E, and 
is outputted to a motor 17 from a controller 44 is calculated. 
[0073] 

[Equation 1] Al =alphal xip+alpha2 xis[0074] Here, it is alpha 1. Selection current ip over the drive 
current I It is the constant which determines weight and is alpha 2. Selection current is over the drive 
current I It is the constant which determines weight. 

[0075] And comparison -operation section 44F are an aggregate value Al, as shown in drawing 9 . 
Reference value AO beforehand decided as a value to which grease is needed for each pin bond part 
material 14 When small, the drive current I is made into zero, and it is an aggregate value Al . Reference 
value AO When large, it is an aggregate value Al about the drive current L It is made to increase 
proportionally. 

[0076] Moreover, the motor 17 and change-over valve 23 used as the driving source of a grease pump 
16 are connected to output section 44G. And output section 44G are outputted to a change-over valve 23 
as a change-over signal while outputting them to a motor 17 by making into an operation command 
signal the drive current I searched for by comparison-operation section 44F. 

[0077] For this reason, aggregate value Al Reference value AO When small, while a motor 17 stops, a 
change-over valve 23 switches to clausilium location (b). On the other hand, it is an aggregate value Al. 
Reference value AO When large, at the rotational frequency corresponding to the drive current I, both 
the change-over valves 23 switch to valve-opening location (b), and open a motor 17 with whenever 
[ corresponding to the drive current I / valve-opening / which carries out a rotation drive ]. 
[0078] Next, actuation of the automatic grease equipment by the gestalt of this operation is explained. 
First, the driving pressure force sensors 24-26 are pressure PI -P3 of each cylinders 1 1-13. It detects and 
the detection currents ipl-ip3 are outputted to a controller 44. Moreover, the pilot pressure sensors 41-43 
are control input SI -S3 of a control lever. It detects and the detection currents isl-is3 are outputted to a 
controller 44. At this time, the detection currents ipl-ip3 from the driving pressure force sensors 24-26 
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are inputted into a controller 44 through input section 44A, and it is the selection current ip by selection 
section 44C. It is chosen. On the other hand, the detection currents isl-is3 from the pilot pressure 
sensors 41-43 are inputted into a controller 44 through input section 44B, and it is the selection current 
is by selection section 44D. It is chosen. 

[0079] Next, comparison-operation section 44F perform the operation shown in several 1, and are the 
selection current ip. Selection current is Added aggregate value Al It computes. And comparison- 
operation section 44F are this aggregate value Al while reading the map in drawing 9 from storage 
section 44E. The drive current I is computed by using. Thereby, a controller 27 outputs the drive current 
I to a motor 17 and a change-over valve 23 from output section 27E. 

[0080] And a controller 44 is an aggregate value Al. Reference value AO In being the following, the 
output of the drive current I over a motor 17 and a change-over valve 23 is suspended, and it makes the 
amount of supply Q of grease into zero. Moreover, aggregate value Al Reference value AO In being 
large, a controller 44 outputs the drive current I to a motor 17 and a change-over valve 23, and it is an 
aggregate value Al. The amount of supply Q of grease is made to increase proportionally. 
[0081] In this way, the almost same operation effectiveness as the gestalt of said 1st operation can be 
acquired also with the automatic grease equipment in the gestalt of this operation. However, at the 
gestalt of this operation, it is pressure PI -P3 of cylinders 1 1-13 by the driving pressure force sensors 
24-26. While detecting, it is control input SI -S3 of a control lever by the pilot pressure sensors 41-42. It 
detects and is these pressure PI -P3 and control input SI -S3. It responds and the amount of supply Q of 
grease is changed. For this reason, when more grease can be supplied when the amount of frictions of 
the pin bond part material 14 increases, and the amount of frictions of the pin bond part material 14 
decreases, fewer grease can be supplied, the futility of grease can be excluded and the optimal quantity 
of grease can be supplied more. 

[0082] Next, the gestalt of the 4th operation by this invention is explained using drawing 10 . The 
description of the gestalt of this operation here is to drive a grease pump from a hydraulic pump using 
pulsation of the pressure oil supplied to a boom cylinder etc. In addition, with the gestalt of this 
operation, the same sign shall be given to the same component as the gestalt of said 1st operation, and 
the explanation shall be omitted. 

[0083] 51 is automatic grease equipment by the gestalt of this operation, and this automatic grease 
equipment 5 1 is constituted by the hydraulic pump 52 and grease-pump 56 grade which are mentioned 
later. 

[0084] 52 is the hydraulic pump which supplies a pressure oil to the actuator of a boom cylinder 1 1, an 
arm hydraulic cylinder 12, and bucket-hydraulic-cylinder 13 grade through a flow control valve (not 
shown), it connects with each cylinders 11-13 through a main line 53, and this hydraulic pump 52 
constitutes the pump driving means with the below-mentioned branched pipe 54. 
[0085] 54 is a branched pipe as a hydraulic line which connects a hydraulic pump 52 and a grease pump 
56, and from the main line 53, this branched pipe 54 branches and is prepared. Ajid a end face side is 
connected to a main line 53, and the branched pipe 54 is connected to the grease pump 56 of the after- 
mentioned [ a tip side ]. Moreover, it extracts in the middle of a branched pipe 54, 55 is prepared, and 
the amount of the other pressure oils is restricted by the grease pump 56 from a hydraulic pump 52 with 
this drawing 55. For this reason, diaphragm 55 prevents that the other pressure oil is supplied to each 
cylinder 11-13 grades from a hydraulic pump 52 at a grease pump 56 beyond the need, and it is 
suppressing power loss of a hydraulic pump 52 to the minimum while it prevents breathing out grease 
beyond the need. 

[0086] 56 is the grease pump which consists of a plunger pump connected to the tip side of a branched 
pipe 54, and this grease pump 56 consists of cylinder 56A, piston 56B prepared possible 
[ reciprocation ] in this cylinder 56A, and extrusion spring 56C which always energizes this piston 56B 
for example, in the shaft-orientations center section within cylinder 56A. 

[0087] Moreover, into cylinder 56A, the pressure receiving room A and the tank room B are formed by 
piston 56B, a branched pipe 54 is connected to the pressure receiving room A, and the duct 57 and the 
grease duct 58 are connected at the tank room B. And while the grease tank 59 of a **** type is 
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connected to a duct 57, distributing valves 20 and 21 are connected to the grease duct 58. Moreover, a 
check valve 60 is formed in the middle of a duct 57, and while being the grease duct 58, the check valve 
61 is formed, respectively. For this reason, in the pressure receiving room A, the pressure oil from a 
hydraulic pump 52 is supplied, and it fills up with the grease from the grease tank 59 in the tank room B. 

[0088] And the piston action (reciprocation) of the piston 56B is carried out by the power relationship of 
tiie pressure fluctuation of the pressure oil from a hydraulic pump 52, and extrusion spring 56C arranged 
in the tank room B. Thereby, a grease pump 56 supplies grease to the pin bond part material 14 through 
grease duct 58 grade. 

[0089] Next, actuation of the automatic grease equipment by the gestalt of this operation is explained. 
First, if the regurgitation of the pressure oil is carried out towards a boom cylinder 1 1, an arm hydraulic 
cylinder 12, and bucket-hydraulic-cylinder 13 grade from a hydraulic pump 52 in order to derrick a 
work device 7, in a main line 53, pulsation of a pressure oil will occur with actuation of a hydraulic 
pump 52. And this pressure oil is supplied in the pressure receiving room A of a grease pump 56 
through a branched pipe 54 and diaphragm 55. Here, in the tank room B, extrusion spring 56C which 
always energizes piston 56B in the shaft-orientations center section is arranged. For this reason, piston 
56B eTCtrudes with the pressure oil supplied in the pressure receiving room A from a hydraulic pump 52, 
and carries out a piston action according to a power relationship with spring 56C. 
[0090] That is, the pressure by the pressure oil in the pressure receiving room A extrudes, when larger 
than the spring force of spring 56C, piston 56B is displaced towards the inside of the tank room B, and 
the grease in the tank room B is breathed out towards distributing valves 20 and 21 and the pin bond part 
material 14 through the grease duct 58. 

[0091] On the other hand, the pressure by the pressure oil in the pressure receiving room A extrudes, and 
when smaller than the spring force of spring 56C, piston 56B is displaced towards the inside of the 
pressure receiving room A, and it fills up with grease from the grease tank 59 through a duct 57 in the 
tank roomB. 

[0092] Thus, the pin bond part material 14 can be greased in grease with pulsation of the pressure oil 
breathed out fi'om a hydraulic pump 52. Moreover, pulsation of a pressure oil is changed with the load 
which joins a work device 7. That is, when pulsation of a pressure oil is large when the load which joins 
a work device 7 is large, and the load which joins a work device 7 is small, pulsation of a pressure oil 
becomes small. For this reason, the amount of supply of the grease supplied to the pin bond part material 
14 according to the load which joins a work device 7 can be changed, and the optimal quantity of grease 
can be supplied. 

[0093] In this case, the amount of supply of the other grease can be adjusted from the grease pump 56 to 
the pin bond part material 14 with the amount of drawing of diaphragm 55, and the projected net area of 
piston 56B. 

[0094] Since a grease pump 56 is made to drive and the pin bond part material 14 is greased in this way 
according to the gestalt of this operation by fluctuation (pulsation of a pressure oil) of the discharge 
pressure of the hydraulic pump 52 which supplies a pressure oil to each cylinder 11-13 grades, the 
optimal quantity of grease can be greased automatically, without needing a motor [ like ], a controller, 
etc. for the gestalt of the 1st thru/or the 3rd operation. Consequendy, the almost same effectiveness as 
the gestalt of the 1st operation is acquired, and a manufacture man day and cost can be reduced. 
[0095] In addition, the 2nd and the almost same operation effectiveness as the gestalt of the 3rd 
operation can be acquired by leading the pressure oil from a pilot hydraulic pump (not shown) to the 
pressure receiving room A of a grease pump 56 in the gestalt of this operation. 
[0096] Moreover, although the hydraulic excavator was mentioned as the example and explained as a 
construction equipment by this invention, this invention may be applied to construction equipments, 
such as not only this but an oil pressure crane, a wheel loader, a bulldozer, etc. 
[0097] Moreover, although a grease pump 16, a motor 17, and change-over valve 23 grade shall 
constitute a pump means and a change-over valve 23 shall be controlled by the gestalt of said the 1st 
thru/or 3rd operation with a motor 17, a change-over valve 23 may omit not the indispensable 
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requirements for a configuration but the change-over valve 23. In this case, a grease pump and a motor 

constitute a pump means, and only a motor is controlled. 

[0098] 

[Effect of the Invention] Since it considered as the configuration equipped with the lubricating oil 
control means which controls the amount of supply of the lubricating oil supplied to pin bond part 
material from a pump means based on the element with which the amount of frictions increases in pin 
bond part material according to this invention of claim 1 as explained in fiill detail above When the 
amount of frictions is large, more lubricating oils can be supplied to pin bond part material, and when 
the amount of frictions is small, fewer lubricating oils can be supplied to pin bond part material. While 
being able to optimize the amount of supply of a lubricating oil, being able to prevent the oil film piece 
of pin bond part material by this and being able to prolong the life of a connection pin etc., the futility of 
a lubricating oil can be excluded and a running cost can be reduced. 

[0099] Moreover, since it considered as the configuration which a lubricating oil control means consists 
[ configuration ] of a pump-control means and an amount increase element detection means of frictions, 
and the detection value according said pump-control means to the amount increase element detection 
means of frictions uses [ configuration ], and drives and stops a pump means according to invention of 
claim 2, the detection value by the amount increase element detection means of frictions can use, and a 
pump means can drive, it can stop, and a pump-control means can optimize the amount of supply of a 
lubricating oil. 

[0100] Moreover, since the workload detector which detects the load which joins a work device in said 
amount increase element detection means of frictions constituted, when the load v/hich joins a work 
device is large according to invention of claim 3, more lubricating oils can be supplied to pin bond part 
material, and when a load is small, fewer lubricating oils can be supplied to pin bond part material. 
[0101] Moreover, according to invention of claim 4, since the sliding rate detector which detects the 
sliding rate of pin bond part material constituted said amount increase element detection means of 
frictions, when the sliding rate of pin bond part material is quick, more lubricating oils can be supplied 
to pin bond part material, and when a sliding rate is slow, fewer lubricating oils can be supplied to pin 
bond part material. 

[0102] Moreover, according to invention of claim 5, since the workload detector which detects the load 
which joins a work device in the amount increase element detection means of frictions, and the sliding 
rate detector which detects the sliding rate of pin bond part material constituted, according to two 
elements of the load and the sliding rate of pin bond part material which join a work device, the amount 
of supply of the lubricating oil to pin bond part material is controllable. For this reason, the amount of 
supply of a lubricating oil can be optimized more. 

[0103] Moreover, according to invention of claim 6, a pump means is driven when larger than the 
reference value with which grease is [ the detection value by the amount increase element detection 
means of frictions ] needed for pin bond part material in a pump-control means and which was decided 
beforehand. Since it considered as the configuration which stops a pump means when other, only when 
the amount of frictions increases and grease is needed for pin bond part material, a lubricating oil can be 
supplied to pin bond part material, and the futility of a lubricating oil can be excluded. 
[0104] Moreover, according to invention of claim 7, since it considered as the configuration which 
drives a pump means to a construction equipment by fluctuation of the discharge pressure of the 
hydraulic pump which drives a work device, when fluctuation of the discharge pressure of a hydraulic 
pump is large, more lubricating oils can be supplied, and when fluctuation of the discharge pressure of a 
hydraulic pump is small, fewer lubricating oils can be supplied. Moreover, since it is not necessary to 
prepare separately the driving source which drives a pump means, a manufacturing cost can be reduced. 
[0105] Moreover, according to invention of claim 8, a pump means is a plunger pump which carries out 
the regurgitation of the lubricating oil when a piston reciprocates, and the hydraulic line which connects 
the hydraulic pump which makes a work device drive, and this hydraulic pump and a plunger pump 
constitutes the pump driving means. For this reason, the piston of a plunger pump can reciprocate 
according to fluctuation of the discharge pressure by the hydraulic pump, and can grease a lubricating 
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oil automatically. 

[0106] Furthermore, according to invention of claim 9, since the boss, the bush, and the connection pin 
constituted pin bond part material, a lubricating oil can be supplied between the boss and bush which 
friction generates, and a connection pin, printing of a connection pin etc. can be prevented, and 
dependability can be raised. 


[Translation done.] 
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